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Introduction / MotivationIntroduction / Motivation

•• What is a What is a cellular texturecellular texture??

•• Separate Separate overall shapeoverall shape of model from of model from 
fine fine repetitive detailrepetitive detail

•• Patterns are affected by Patterns are affected by featuresfeatures of the of the 
underlying modelunderlying model

•• Generate Generate 3D cells3D cells to texture a to texture a 3D object3D object

Related WorkRelated Work

•• 2D brick and stone patterns2D brick and stone patterns
YessiosYessios 79, Miyata 9079, Miyata 90

•• BiologicallyBiologically--motivated cellular texturingmotivated cellular texturing
FleischerFleischer et al.et al. 9595

•• Solid TexturingSolid Texturing
PerlinPerlin 85, Worley 9685, Worley 96

•• Floral ornamental patternsFloral ornamental patterns
Wong Wong et al.et al. 9898
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Contributions: What This Paper is AboutContributions: What This Paper is About

•• An An orderorder of cellular texturing operationsof cellular texturing operations

•• Pattern coordination with Pattern coordination with occupancy mapsoccupancy maps

•• The specification of patterns with a tree of The specification of patterns with a tree of 
pattern generatorspattern generators

AA strategystrategy for generating 3D cellular textures for generating 3D cellular textures 
on a 3D model:on a 3D model:
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Geometry: FeaturesGeometry: Features
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•• Model serves as a Model serves as a scaffoldingscaffolding for cellsfor cells

•• Features can be labeled to capture Features can be labeled to capture 
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Low Level Mesh (Geometry)Low Level Mesh (Geometry)

vertices ,  triangle edges ,  &  trianglesvertices ,  triangle edges ,  &  triangles

Ordering of Cellular Texturing OperationsOrdering of Cellular Texturing Operations

•• Cells on Cells on edgesedges are are more constrainedmore constrained
than cells on than cells on facesfaces
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than cells on than cells on edgesedges

Texturing order:Texturing order: 1) 1) CornersCorners
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Occupancy MapsOccupancy Maps

•• Binary map: Binary map: occupiedoccupied or or unoccupiedunoccupied

•• Keeps track of which regions of a feature Keeps track of which regions of a feature 
have not yet been texturedhave not yet been textured

•• Initialized with cells from Initialized with cells from adjacentadjacent featuresfeatures

•• Also useful forAlso useful for clippingclipping
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Pattern GeneratorsPattern Generators

•• Units of Units of codecode that implement patternsthat implement patterns

•• Task segmented into Task segmented into three functionsthree functions: : 
cells for corners, edges, and facescells for corners, edges, and faces

•• Can Can create cellscreate cellsand/or and/or pass featurespass features to to 
other pattern generatorsother pattern generators

•• Can make decisions based on Can make decisions based on labelslabels or or 
geometric analysisgeometric analysis

Example Pattern Generator TreeExample Pattern Generator Tree

LabelLabel
Wind.  Arch  otherWind.  Arch  other

TypeType
corner  edge  facecorner  edge  face

Arch Arch 
StonesStones

Small Brown Small Brown 
BlocksBlocks

Random Random 
AshlarAshlar

OrientationOrientation
horzhorz.  .  vertvert..

Brown Window Brown Window 
StoneStone

Random Random 
AshlarAshlar

OrientationOrientation
horzhorz.  .  vertvert..

Small Brown Small Brown 
BlocksBlocks

Small Brown Small Brown 
BlocksBlocks

Random Random 
AshlarAshlar
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Random Random 
AshlarAshlar

Random Random 
AshlarAshlar
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VideoVideo

MortarMortar

interiorinterior

exteriorexterior

MortarMortar

interiorinterior

exteriorexterior

MortarMortar

interiorinterior
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MortarMortar

interiorinterior

exteriorexterior

MortarMortar

interiorinterior

exteriorexterior

Example: Brick Stairs TextureExample: Brick Stairs Texture Pattern SegmentationPattern Segmentation

Pattern SegmentationPattern Segmentation Pattern SegmentationPattern Segmentation



7

Geometric Analysis: Vertex TypesGeometric Analysis: Vertex Types Geometric Analysis: Vertex TypesGeometric Analysis: Vertex Types

Geometric Analysis: Vertex TypesGeometric Analysis: Vertex Types Example Pattern Generator TreeExample Pattern Generator Tree

LabelLabel
Special Pattern    Stairs    otherSpecial Pattern    Stairs    other

TypeType
corner  edge  facecorner  edge  face

Vertical Brick Vertical Brick 
PatternPattern

RedRed
BricksBricks

Example Pattern Generator TreeExample Pattern Generator Tree

LabelLabel
Special Pattern    Stairs    otherSpecial Pattern    Stairs    other

TypeType
corner  edge  facecorner  edge  face

Vertical Brick Vertical Brick 
PatternPattern

RedRed
BricksBricks

Stairs ModelStairs Model
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Stairs ModelStairs Model SummarySummary

AlgorithmicallyAlgorithmically generate 3D cellular textures generate 3D cellular textures 
that are the result of both a that are the result of both a patternpattern and the and the 
full 3D geometry of the full 3D geometry of the underlying modelunderlying model

StrategyStrategy::

•• Ordering: corners, edges, facesOrdering: corners, edges, faces
•• Occupancy mapsOccupancy maps
•• Tree of pattern generatorsTree of pattern generators

Future WorkFuture Work

•• Experiment with more patternsExperiment with more patterns

•• HigherHigher--level specification of patternslevel specification of patterns

•• MortarMortar

•• Different feature setsDifferent feature sets

•• HigherHigher--level constraint solvinglevel constraint solving
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